Incorporation of bovine enterokinase in reconstituted soybean phospholipid vesicles.
Bovine enterokinase was incorporated into vesicles reconstituted from a soybean phospholipid mixture. A thin film hydration procedure (MacDonald, R. I., and MacDonald, R. C. (1975) J. Biol. Chem. 250, 9206-9214) produced vesicles with 40% of the enterokinase activity bound in the membrane. The highest incorporation was observed when cholesterol or dimyristoylphosphatidylethanolamine was added to the soybean phospholipids. Crude and highly purified enterokinase preparations were incorporated to the same extent suggesting that other membrane components were not required for a successful reconstitution. The properties of enterokinase in phospholipid vesicles were compared with those of alkaline phosphatase, which was also added to the reconstitution system, and with the enzyme activities present in vesicles prepared from brush-border membranes. The enzyme activities were not released by solutions of high ionic strength and remained associated with the phospholipid vesicles on gel filtration, ultracentrifugation, and sucrose density centrifugation. Enterokinase and alkaline phosphatase had their active sites exposed to substrate in the brush-border membrane vesicles. In soybean phospholipid vesicles half of the active sites of both enzymes were on the outside, since release of the enzyme with Triton X-100 almost doubled the units of enzyme present. Incubation of the soybean phospholipid and brush-border membrane vesicles with papain released the exposed molecules of enterokinase. The released enzyme molecules were fully active but could not be reincorporated into phospholipid vesicles. This suggests that the structure imbedded in the lipid bilayer was essential for a successful reconstitution. We conclude that the reconstituted soybean phospholipid vesicles are a suitable membrane system for the further study of membrane-bound enterokinase.